Corticotropin-releasing factor enhances brain-derived neurotrophic factor gene expression to facilitate memory retention in rats.
In the present study, we investigated the effects of corticotropin-releasing factor (CRF) injected into the dentate gyrus (DG) of the hippocampus on brain-derived neurotrophic factor (BDNF) mRNA expression and studied whether N-methyl-D-aspartate (NMDA) receptor mediates the effects of CRF on BDNF mRNA expression in the DG. Since both CRF and BDNF gene expressions are involved in memory processing in rats, we further investigated whether CRF facilitates memory retention through enhanced BDNF mRNA expression in the hippocampus. Effect of direct BDNF injection to the DG on retention performance in rats was also assessed. Results indicated that intra-DG CRF injection produced a dose-dependent (0.1 microg, 1.0 microg and 10 microg) increase in BDNF mRNA level, while intra-DG MK801 injection produced a dose-dependent (0.08 microg, 0.2 microg and 2.0 microg) decrease in BDNF mRNA expression in the DG. MK801, at a dose having no significant effect alone (0.08 microg), significantly antagonized the effect of CRF on BDNF mRNA expression. On the other hand, CRF (1.0 microg) consistently and markedly improved retention performance in rats in an inhibitory avoidance learning task. BDNF antisense oligonucleotide treatment, at a concentration which did not affect retention performance alone (0.5 mM), blocked the memory-enhancing effect of CRF. However, direct and chronic BDNF injection to the DG did not improve memory performance in rats. These results together suggest that at least one of the mechanisms responsible for the memory-facilitating effect of CRF is mediated through enhanced BDNF mRNA expression in the hippocampus. The lack of an effect of intra-DG BDNF injection on memory retention is also discussed.